ABSTRACT. This paper extends the convergence theory of the Accelerated Overrelaxation (AOR) method to cases analogous to those considered first by Ostrowski and then by Varga in connection with the Successive Overrelaxation (SOR) method.
and [I0] [4] considered and studied the method (1.2). for the existence of (1.4) and (1.5). det(D-rE) # 0 is assumed. In (1.4), D and E need not be diagonal and strictly lower triangular respectively, as the matrices D and in (1.2) have to be. It is also noted that, for r and D being either the diagonal or a block diagonal part of A, the method (1.4) becomes the well known generalized SOR method for which an important convergence theorem was given by Ostrowski [ii] (see also Varga [12] , p. 77). The corresponding theory was extended by Varga [13] , who also suggested that the most general form for E is 1 E (D A + S), (1.6) with S being any skew-Hermitian matrix. Following the steps of the extension by Varga, Hadjidimos [14] considered and studied the case where D is negative definite and found some interesting results.
The purpose of this paper is to extend the convergence theory by Ostrowski [ii] and Varga [12 13 ] so as to cover the case of the generalized AOR scheme (1. [12] , the theorem can be proved, b) By following the theory given in Young (see [17] , pp. 80-84), in which Lyapunov's theorem is contained, and using (1.5) (1.6) and (2.2) It should be noted that the proof just outlined was pointed out (for a similar problem) to the first of the authors by Dr. M. Neumann [20] . v) The problem of finding optimum parameters for and r has been solved so far in two cases only. More specifically, Niethammer [4] B skew-Hermitian. Avdelas and Hadjidimos [21] solved, quite independently, the aforementioned problem (a) by considering the whole (r,)-plane and found the same optimum parameters and, in two very special cases, some better ones. Varga [13] solved the problem for the SOR scheme (1. [21] ) is found. Unless 0(L < i and the optimum r, capturing ellipse is a circle, the rate of convergence of the AOR scheme can not be improved upon by combining the techniques of [15] and [21] ; in all the other cases, an improvement can be achieved. It is understood that the optimum pair (r,) must be used in the AOR scheme whenever this is available.
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